The septo-hippocampal system and cognitive mapping.
Rats were trained on a rewarded alternation task, run as a spatial working memory task on an elevated T-maze. Experiment 1 tested the effects of fornix-fimbria (FOFI) lesions on the acquisition, and of medial septal (MS) lesions on the acquisition and retention of this task, when the rats had to use information provided by being forced to run to a selected goal arm. The FOFI lesion produced an enduring impairment; the MS rats showed a severe impairment initially, but subsequently showed some behavioural recovery, when tested in acquisition or in retention. Experiment 2 similarly tested the effects of lateral septal (LS) lesions on acquisition of the task, and found an impairment which again showed signs of recovery with further testing. Experiment 3 was a transfer test conducted on the rats which had shown recovery in Experiments 1 and 2. The rats were now forced to use information provided by simply being placed on a selected goal arm. Both control animals and lesion animals showed identical choice accuracy, lower than that seen in Experiments 1 and 2. Experiment 4 tested acquisition of the task used in Experiment 3, and acquisition of a task in which the rat had to use information provided by running to the goal arm via a different route. Control rats again performed poorly, and scarcely differed from MS rats. It was concluded that rats have difficulty in using information about 'places', and that controls and lesion rats learn the tasks in the same way. The implications for 'cognitive mapping' hypotheses are discussed.